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i f t h e r i v e r s a r e t o h a v e a d r y s e a s o n f l o w .
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The seasonal distribution of rainfall is somewhat complicated. Broadly speaking, the area west
of the Rift Valley is characterised by one long and almost continuous rainy season. Most of the rain
falls from Aprj! to Augus!. Septem bel' and October are drier mon ths bu t there is a secondary maxi-
mum in Nove-mber.
East of the Rift VaHey, two distinct rainy seasons are characteristic, from March to May and
from October to December popularly known as the 'long rains' and the 'short rains' respectively.
EVAPORATlON
The evaporation demand from open water surface is high and varies from SO inches (1270mm)
per annum in areas at an altitude of 10,000 ft. (3,000 m.) to over 100 inches (2,540mm.) per annum
in areas below 1,000 ft. (300 m.).
BASIC HYDROLOGICAL DATA
Hydrological Ne/work.-There exists a'large amount 01 information in the records of numerous
river gauging stations maintained by the "Vater Development Department. Hydrometric stations in
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• Includes stations operated by the East African Meteorological Department.
t These are located on the slopes of Mt. Kcnya and thc Aberdares ancl arc read infrequently.
It is considered that the existing network of stations will present a fairly reasonable picture of
Kenya's water resources in the high potential areas. There is, however, considerable need for extension
of the network into the arid arltl semi-arid areas of the country.
Hydrological Research.-·Research is in progress to study the effects 'If changes in land use on water
resources in Kenya. These projects which are being carried out with th~ c,Jlaboration of E.A.A.F.R.O.
and the Forest Department are as follows;-
(i) Studies of water use of bamboo, pines and grass in the catchment experiments at Kimakia.
(ii) Studies of water use of high forest and tea in the catchment experiments at Kericho.
Other research projects have been initiated on areial evaporation patterns and rainfall depth-
duration freg uencies.
Publica/ioll of Data.--RainfaH and climatological data are published regularly by the East African
Meteorological Department.
Stream Row records from 70 river gauging stations are published bi-annually. This puhlication
gives information on mean and extreme flows recorded during the monlh. \-\'ork is also in progress
on the compilation and publication of a comprehensive summal')' of all hydrological data.
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a n d t h e o n l y f r e s h w a t e r l a k e s o f i m p o r t a n c e a r e L a k e N a i v a s h a a n d L a k c B a r i n g o . T h e d r y s c a s o n
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T h e t h r e e m a i n r i v e r s y s t e m s e a s t o f t h e R i f t V a l l e y h a v e s o m e s i m i l a r c h a r a c t e r i s t i c s . T h e i r
h e a d w a t e r s o c c u r i n h i g h r a i n f a l l a r e a s o f v o l c a n i c r o c k s , i n w h i c h a r e t h e g r o u n d w a t e r r e s e r v o i r s
w h i c h p r o v i d e t h e i r d r y w e a t h e r f l o w .
O n l e a v i n g t h e v O l c q n i c s y s t e m a l l t h r e e r i v e r s f l o w t h r o u g h c o u : 1 t r y o f b a s e m e n t s c o m p l e x
r o c k s , t h c a r e a s b e i n g m o s t l y s e m i - a r i d a n d s u b j e c t t o l o n g d r o u g h t p e r i o d s . T h e s e p e r i o d s a r e s o m e -
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p e r m e a b l e a n d t h c r i v e r s l o s e w a t e r r a p i d l y b y p e r c o l a t i o n f r o m t h e i r b e d s a s w e l l a s b y e v a p o r < H i o n .
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TLe TalJIc emphasises the importance of the Lake Victoria Basin and the Tana Rivi"r Basin as
area, of gopd Sl1rf~lCC waler reS')'lrC~S,
Groulldwaler.-ln Kenya, groundwatet' is by far the most important of our water resources.
There are extensive groundwater resources which, with the exception of the Nairobi area where
ccn'iervalion measures hav~ be~n implemented, are underdeveloped. The mean water table is about
260 ft. (80 m.) below surface, ,<vhich is cO!lsiderably deeper than that generally obtaining in other
part~ of Africa. .•
The lack of perennial streams have resulted in the development of '.vater by boreholes, the
drilling of which comm'_'need in Kenya in 1927. By means of a Borehole Subsidy Scheme the Govern-
ment encourages this development for agricultural purposes of all kinds, including domestic and
stock watering requiremelJts of the fanner. "
Rccords show that to the end of 1967, 3,627 boreholes have been drilled.
DEVELOPME~T or "VATER RESOURCES
Urban Water Supplies.-Urban Water Supplies, throughout Kenya are operated under the
provision of the \!\Tater Act by Gazetted \,Vater Undertakers, namely the Director of \Vater Develop-
ment on behalf of the Central Government, Local Authorities including Municipalities and Urban
COlllicils.
Eighty three Public \Vater Supplies are currently operated by the Director of Water Develop-
ment and seventeen by Local Authorities. There are aho twelve Private \Vater lJndertakers operating
eslale waleI' supplies. The ,Mombasa pipeline Board is a quasi-Government body charged with pro-
viding a bulk supply of water to IVfombasa and its environs. The installations of this Board are
operated by the \Vater Development Department.
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A l l G o v e r n m e n t a n d I \ ' I u n i c i p a l W a t e r S u p p l i e s a r e t r e a t e d t o p r o v i d e a p o t a b l e a n d b a c t e r i o l o -
g i c a l l y s a f e w a t e r . T h e s o u r c e s o f w a t e r i n c l u d e t h o s e f r o m r i v e r s , d a m s a n d b o r e h o l e s . T h e W a t e r
S u p p l i e s a l ' e o p e r a t e d o n a n e c o n o m i c b a s i s , w a t e r b e i n g d i s t r u b u t e d b y p i p t a n d m e t e r e d t o e a c h
c o n s u m e r , w h o p a y s f o r w a t e r a c c o r d i n g t o c~)l1sumption a n d t h e p a r t i c u l a r t a r i f f o f t h e w a t e r s u p p l y .
N a i r o b i a n d M o m b a s a a r e t h e l a r g e s t t o w n s i n K e n y a a : l d h a v e a n a v e r a g e d a i l y c o n s u m p t i o n
o f t w e l v e m i l l i o n s i x h u n d r e d t h o u s a n d g a l l o n s ( 5 7 x 1 0
6
l i t r e s ) a n d f i v e m i l l i o n g a l l o n s ( 2 3 x 1 0
6
l i t r e s )
r e s p e c t i v e l y . T h e m a i n s o u r c e o f w a t e r f o r N a i r o b i i s t h e S a s a m u a D a m s i t u a t e d i n t h e S o u t h K i n a -
n g o p , 4 0 m i l e s ( 6 4 k m . ) N o r t h o f N a i r o b i , w h e r e t h e w a t e r i s a l s o t r e a t e d . T h e m a i n s o u r c e f o r
M o m b a s a i s t h e M z i m a S p r i n g s i t u a t e d 1 4 0 m i l e s ( 2 2 5 k m . ) t o t h e N o r t h ' V e s t o f M o m b a s a f r o m
w h e r e t h e w a t e r f l o w s b y g r a v i t y a n d f a l l s o v e r 2 , 2 0 0 f e e t ( 6 7 0 m e t r e s ) .
E x t e n s i o n s t o b o t h t h e N a i r o b i a n d M o m b a s a ' V a t e r S u p p l i e s a r e u n d e r w a y . T h e S a s a m u a
D a m h a s b e e n r a i s e d a n d f i e l d i n v e s t i g a t i o n s a r e b e i n g c a r r i e d o u t o n t h e p r o p o s e d d a m s i t e o n t h e
C h a n i a r i v e r . T h i s l a t t e r d a m w i l l b e i n i t i a l l y 1 7 5 f e e t ( 5 3 m . ) h i g h a n d w i l l p r o v i d e 1 2 m . g . d . g r o s s
( 5 5 x 1 0
6
l i t r e s ) . T h e con.~truction h a s a l s o s t a r t e d o n t w o p r o j e c t s a p p r o v e d b y t h e M o m b a s a P i p e -
l i n e B o a r d a t a n e s t i m a t e d c o s t o f £ 4 5 0 , 0 0 0 .
R u r a l / l V a t e r S v p p l i e s . - K e n y a ' s e c o n o m y i s b a s e d o n a g r i c u l t u r e a n d , a s t h e r a i n f a l l i s e i t h e r
i n a d e q u a t e o r m a l d i s t r i b u t e d r e s u l t i n g i n s e a s o n a l r i v e r s , w a t e r d e v e l o p m e n t i n t h e r u r a l a r e a s i s o f
g r e a t i m p o r t a n c e .
I t i s th~ G o v e r n m e n t ' s p o l i c y w i t h i n i t s f i n a n c i a l l i m i t s , t o e n c o u r a g e a s m u c h a s p o s s i b l e t h e
d e v e l o p m e n t o f R u r a l ' M a t e r S u p p l i e s i n a l l a r e a s o f K e n y a , b u t , a s i n t h e c a s e o f U r b a n " V a t e r S u p p l i e s
t h e c o s t o f w a t e r m u s t b e m e t b y t h e p e o p l e w h o b e n e f i t f r o m t h e i n s t a l l a t i o n . T h e G o v e r n m e n t
a s s i s t a n c e t a k e s t h e f o l l o w i n g f o r m s ; -
( i ) P r o v i d i n g t e c h n i c a l s e r v i c e a n d a d v i c e
( i i ) P r o v i d i n g 1 0 0 p e r c e n t g r a n t s f o r w a t e r s u p p l i e s i n p o o r a r e a s f o r s m a l l s c h e m e s .
( i i i ) P r o v i d i n g p a r t i a l g r a n t s ( £ f o r £ ) f o r s m a l l b a s i c s u p p l i e s i n a r e a s o f l o w a n d m e d i u r n
p o t e n t i a l .
( i v ) P r o v i d i n g l o a n s f o r l a r g e r s c h e m e s t h r o u g h t h e L o c a l G o v e r n m e n t L o a n s A u t h o r i t y .
( v ) P r o v i d i n g s u b s i d i e s f o r d a m c o n s t r u c t i o n u n d e r t h e D a m S u b s i d y S c h e m e .
( v i ) P r o v i d i n g a f o r m o f p a r t i a l i n s u r a n c e a g a i n s t f a i l u r e o f b o r e h o l e s d r i l l e d f o r a g r i c u l t u r a l
p u r p o s e s u n d e r t h e B o r e h o l e S u b s i d y S c h e m e .
T h e p o l i c y i n d e v e l o p i n g n e w s o u r c e s o f w a t e r i n t h e r u r a l a r e a s h a s b e e n f i r s t t o m a k e u s e o f a l l
e x i s t i n g s u r f a c e w a t e r , s e c o n d l y t o a u g m e n t t h i s b y m e a n s o f d a m s , w e i r s , t a n k s o r r e s e r v o i r s f e d
f r o m c a t c h m e n t a p r o n s , a n d f i n a l l y w h e r e n o n e o f t h ' e s e m e a s u : ' e s a r e p o s s i b l e , t o d e v e l o p s h a l l o w
w e l l s o r t o p r o v i d e w a t e r b y m e a n s o f a b o r e h o l e .
E x p e r i e n c e h a s s h o w n t h a t s i m p l i c i t y o f d e s i g n a n d o f c o n s t r u c t i o n , w h i c h w i l l a l s o r e d u c e t h e
m a i n t e n a n c e p r o b l e m , a r e o f t h e g r e a t e s t v a l u e . R u l e - o f - t h u m b m e t h o d s i n t h e p l a n n i n g o f s m a l l
s t r u c t u r e s , w h i c h c a n b e r e a d i l y u n d e r s t o o d a n d f o l l o w e d b y r u r a l c r a f t s m a n w i t h n o t h e o r e t i c a l
t r a i n i n g , h a v e b e e n d e v i s e d , a n d t h e s e h a v e r e s u l t e d i n s u c c e s s f u l b u i l d i n g o f s m a l l w a t e r s u p p l i e s
w i t h m a x i m u m e c o n o m y i n c o s t s a n d s k i l l e d supervi~ion. T h e t w o m o s t i m p o r t a n t o f t h e s e t e c h n i q \ \ e s
a r e t h e s u b - s u r f a c e d a m a n d t h e r o c k c a t c h m e n t .
T h e p r i n c i p l e o f t h e s u b - s u r f a c e d a m i s s i m p l y t h e r e t a r d a t i o n o f s u b - s u r f a c e f l o w . I t s e f f e c t i v e n e s s
d e p e n d s o n t h e a v a i l a b i l i t y o f a n e x t e n s i v e b e d o f c o u r s e s a n d a n d t h e e x i s t e n c e o f a r o c k - b a r a c r o s s
t h e s t r e a m c h a n n e l . T h u s , b y c o n s t r u c t i n g a b a r r i e r a t a c o n v e n i e n t p o i n t a c r o s s t h e s a n d r i v e r t h e
w a t e r b u i l d s u p a n d e v e n t u a l l y , p r o v i d e d t h e f l o w i s s u f f i c e n t , i s f o r c e d t o s u r f a c e . A n a d d i t i o n a l
a d v a n t a g e o f t h i s f o r m o f s t o r a g e i s t h a t t h e w a t e r i s v e r y c l e a n .
5 0
The rock catchment makes use of thc many insel bergs of bare gneissic rock which are a feature
of parts of the Eastern and North-Eastern Provinces. By means of small masonry walls the preci-
pitation from even the smallest shower is guided into storage tanks sited either in a fold in the rock
itselfor at its base. Capacities range from 30,000 gallons (1.4x 105 litres) to 15 million gallons (68x 106
litres), and in many cases people who may live as far as 8 miles (13 km.) away have come to rely on
them as a source of permanent water for themselves and their livestock.
A summary of water installations in the rural areas is given in Table 5.
TABLE 5
JI/ltmber
lrrigation.- .. Only about 3 % of Kenya's 225,000 square miles (583,000 sq. km.) receives adequate
rainfall to meet the full water demands of vegetation the year round.
;\. furthcr 12 % to 15 % of the Jt:ea gets sufficien t rainfall to meet seasonal crop and vegetation
demands. Over the remaining 85 % of the country the rainfall is rarely, if ever, en'Jugh to meet crop
water consumption. The great importance of utilising water for irrigation to increase the suitably
watered areas is therefore evident.
The aim of rural water development in Kenya is to provide by the quickest and cheapest means
adcquate water for the farming community and their livestock throughout the count..Iy.
In the zones of high potential where cash crops and dairy cattle are produced, the aim would be
a supply on each farm or small-holding.
In the zones of medium potential, vvitll annual rainfall varying between 20 (510 mm.) and 30
inches (760 111111.), where the farming economy is based largely on subsistance crops and ranching,
the aim would be to provide water at 2 mile intervals.
In the arid and semi-arid areas where the agriculwral activity IS confined to ranching only,



















As the terrain of the country is generally unfavourable and hence development costs high,
irrigation has previously tended to lag behind other sectors of agriculture. Under the new national
development plan this retardation is being rectified in order to bring the estimated 400,000 acres
(161,900 hectares) into production as quickly as possible. A statutory National Irrigation Board has
been established to develop and manage larger projects--about 75% of the total--whilst the smaller
areas are developed jointly by the Agriculture and 'Vater Development Departments of the Ministry
of Agriculture.
The principal operational in-igation scheme is the Mwea Settle111ent where rice is grown. Other
projects ""hich are being investigated or developed with the assistance of International agencies
inc! ude Tana Basin, Kano Plains and Yala Swamp, as i.ndicated in Table 6:-
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H Y D R O - P O W E R
I n t h e a b s e n c e o f n a t u r a l f u e l r e s e r v e s e x c e p t w o o d and~oal t o a l i m i t e d e x t e n t , h y d r o - p o w e r
m a y b e r e g a r d e d a s K e n y a ' s k e y t o f u t u r e d e v e l o p m e n t a n d e c o n o m i c p r o g r e s s . T h e d e v e l o p m e n t o r
t h e T a n a R i v e r i s t h e b e s t f o r t h e p u r p o s e w i t h i t s u l t i m a t e p o t e n t i a l o r a b o u t 1 , 0 0 0 M v V , o f w h i c h
3 0 0 M V V w o u l d b e a t S e v e n F o r k s .
R c m a r k s
P i l o t S c h e m e
P i l o t S c h e m e
C o m p l e t e d
D e v e l o p i n g
1 n v e s t i g a t i o n
C r o p s
R i c e
C o t t o n K e n a f , S u g a r
G r o u n c l n u t s .
R i c e , S u g a r
R i c e , S u g a r
O n i o n s M i x e d
T a b l e 6
- - - _ . _ - -
I
D E V E L O P E D 1 9 6 8 P O T E N T I A L
S c h e m e
A c r e s
I H e c t a r e s I~~es_ I H e c t a r e s
M ' V E A
7 , 5 0 0 3 , 0 4 0
I
1 2 , 0 0 0 4 , 8 5 0
T A N A B A S I N
1 , 2 5 0 5 1 0 2 5 0 , 0 0 0 1 0 1 , 1 7 0
K A N O P L A I N S
2 , 0 0 0
8 1 0
3 0 , 0 0 0
1 2 , 1 4 0
Y A L A S W A M P 5 0 0 2 0 0
2 2 , 0 0 0
8 , 9 0 0
P E R K E R R A
1 , 5 0 0 6 1 0 1 , 5 0 0
6 1 0
T h e s i t e s s u i t a b l e f o r s m a l l s c a l e i r r i g a t i o n a r e n u m e r o u s a n d s c a t t e r e d o v e r t h e c o u n t r y a n d
i n c l u d e , n o t a b l y , T a v e t a , Y a t t a a n d T u r k w e l l . T h e p r o d u c e g r o w n c h i e f l y i s m i x e d f r u i t a n d v e g e -
t a b l e s , b a n a n a s , m a i z e , r i c e a n d k e n a f . T h e s c h e m e s a r e d e v e l o p e d b y t h e p e o p l e t h e m s e l v e s a s s i s t e d
a n d s u p e r v i s e d b y G o v e r n m e n t O f f i c e r s . T h e t o t a l e s t i m a t e d a c r e a g e i s ) 0 0 , 0 0 0 a c r e s ( 4 0 , ) 0 0 h e c t a r e s )
T a b l e ' ! i s a s u m m a r y o r t h e e x i s t i n g h y d r o e l e c t r i c p o w e r s c h e m e s .
T a b l e 7
A ' : A I L A B L E H E A D M I N I M U M F L O W
R i v e r L o c a l i t y o r
I
I I '
O u t p u t
S c h e m e F t .
M e t r e s C u s c c s I
C u m e c s
k w s .
I
I-I~-I
l \ ' l a r a g u a






M a r a g u a
\ V a n j i i 2 2 4 6 8
6 0
j 7
2 , 0 0 0
M a t h i o y a
. .
v V a n j i i
I
3 6 0
1 1 0 9 0
2 5
5 , 4 0 0




1 . 7 6 , 4 0 0
T a n a
T a n a 1 7 6 5 4 1 6 0
i
4 . 5 8 , 0 0 0
S a g a n a . .
S a g a n a F a l l s
1 2 0
3 7 4 0 1 . 1 1 . 5 0 0
T h i k a
. .
N d u l a
,
9 6
2 9 7 2
2 . 0
2 ; 2 5 0
I . i k i N a n y u k i . . 8 5 2 6 5
0 . 1 1 0 0
S o s i a n i
S e l b y F a l l s
1 4 0
4 3 1 . 3 0 . 0 4 3 6 0
K u j a
M a c a l d e r - M i n e s
8 0
2 4 3 0 0 . 8 9 0 0
T a n a K i n d a r u m a 1 1 8 3 6
, , 3 1
1 5
4 0 , 0 0 0
5 2
